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11. Summary.
In this thesis both autononic nervous and
neuroendocrine pathways are described which are
i.nvolved 1n the transfer of informatlon from the
hypothalamus to the pancreas and adrenal glands.
These pathways are bel ieved to part icipate in the
control by the hypothalamus of food-intake and
metabo l ism.  The inves t iga t lons  were  s ta r ted  w i th  a
local izat ion of the pregangllonic parasympathetlc
and sympathet ic  neurons  wh ich  supp ly  the  e f fe ren ts
to  the  pancreas ,  and to  the  is le t  o f  Langerhans  in
par t i cu la r ,  us ing  the  re t rograde t ranspor t  o f
horserad ish  perox idase.  The pregang l ion ic  parasym-
pathetic cel ls are located in the dorsal motor
vagus  (DMnX)  and ambiguus  nuc le i ,  whereas  the
pregang l ion ic  sympathet ic  ce l1s  a re  s i tua ted  in
the intermediolateral (IML) and intermediornedial
( T M M )  z o n e  o f  t h e  L h o r a c i c  s p i n a l  c o r d ,  i n  s e g -
ments  Th3 to  L2 .  Ret rograde ly  labe led  somata  a lso
occur red  in  the  vent ra l  horn  o f  the  th i rd  and
four th  segnents  o f  the  cerv ica l  sp ina l  cord .  The
autonomic  na ture  o f  these cerv ica l  ce11s  was no t
establ ished yet but i t  was found that the C3 - C4
neurons  pro jec t  to  the  pancreas  v ia  rami f i ca t ions
n  f  r h a  n l r  r a n - i
A d i rec t  labe l ing  o f  p regang l ion i .c  sym-
pathe t ic  ce l l s  in  the  IML is  in  d isagreement  w i th
the  c lass ica l  v iew on the  au tonomic  innerva t ion  o f
the  pancreas .  In  th is  mode l  i t  i s  p resumed tha t
the  sympathet ic  pos tgang l ion ic  neurons  l ie  w i th in
the cel iac ganglion and that the intramural
gang l ia  o f  the  pancreas  do  no t  con ta in  such
postgang l ion ic  sympathet ic  ce11s .  Here ,  i t  was
demonst ra ted  by  us ing  an t i -bod ies  aga ins t
norepinephrine that the intramural ganglia of the
pancreas do contain such postganglionic sym-
pathe t ic  somata .
Next, the outf lorn' pathways from the
hypotha lamus to  the  pregang l ion lc  au tonomic  cen-
te rs  o f  the  lower  b ra ins tem and sp ina l  cord  were
ident í f ied .  The connect lons  were  t raced by  us ing
the  au torad iograph lc  t rac ing  o f  t ranspor ted
t r l t ia ted  amino-ac ids ,  the  re t rograde t ranspor t  o f
horserad ish  perox idase,  and w i th  the  im-
munocy tochemica l  v lsua l i za t ion  o f  an terogradefy
t ranspor ted  Phaseo lus  vu lgar is  leuco-agg lu t in in
(PHA-L). The PHA-L method yields dark-brown
sta lned ce l lbod ies ,  inc lud ing  dendr i tes ,  and en-
t i re ly  s ta j -ned axons  wh ich  are  car ry ing  bud-1 ike
presynapt ic  boutons ,  e i ther  te rmina l  o r  o f  thei len-passanttt  typ". I t  was found that the PHA-L
procedure  ls  no t  hampered by  aspec i f i c  background
art i facts a well-known drawback of the
autorad iograph ic  techn ique.  The au torad iograph i , -
method fu r thermore  1s  l im i ted  by  the  ind i rec t
image o f  the  1abe l lng  1n  the  over ly ing
photographic f i lm emulsion which prohibits the
d is t inc t ion  be tween the  labe led  f ibers  and the
1abe11ng o f  te rmina l  s t ruc tu res .  In  a  compar ison
of the PHA-L and autoradiographic methods i t  was
concluded that the PHA-L procedure is very well
su i ted  fo r  t rac ing  o f  neurona l  e f fe ren ts  in  the
bra in ,  e i ther  over  shor t  o r  very  long d is tances .
T L ^  ^ " ! r 1 ^ - -  - ^ i h w a y s  o f  t h e  l a t e r a l  ( L H A ) ,r r r c  u u L l  r u w  P d L
ventromedial  (Vl f t { ) ,  dorsomedial  (DMH) and
pa raven t r i cu l a r  (PVN)  nuc le i  o f  t he  hypo tha lamus ,
t he  cen te r s  i n  t he  wa l l  o f  t he  t h l r d  ven t r i - c l e
t ha t  a re  known  t o  pa r t i c i pa te  i n  t he  con t ro l  o f
feeding and rnetabol ism, were t raced to the
au tonom ic  ce11  g roups  o f  t he  l owe r  b ra i ns tem and
sp ina l  co rd .  The  PVN and  i n  pa r t i cu l a r  i t s  pa r -
voce l l u l a r  d i v i s i on ,  p ro j ec t s  t o  t he  IML  and  t o
the DMnX. whereas the LHA and DMH also maintain a
d l r ec t  connec t i on  t o  t he  DMnX.  D i rec t  p ro j ec t i ons
of  the VMH to the DMnX and IML were not  found.
Indirect  out f low pathways of  the LHA, l14H and DMH
reached  t he  p regang l l on i c  ce11  g roups  v i a  i n t e r -
med ia te  r e l ay  a reas  i n  t he  pe r i aqueduc ta l  g ray ,
and  i n  t he  ven t ro l a te ra l  and  ven t romed ia l  medu l -
l a r y  r e t i cu l a r  f o r r na t i on .  The  ven t ro l a te ra l  medu l -
l a r y  r e t i cu l a r  f o rma t i on  was  d i v i ded  l n t o  Lwo
sepa ra te  ce l1  g roups ,  t he  ros t r a l  (RVL )  and  cauda l
(CVL )  r eg ions ,  because  o f  t he i r  d i f f e ren t  ou t f l ow
pa thways  t o  t he  sp ina l  co rd .  The  RVL  ho lds  t he
ad rene rg i c  ce11  g roup  C l  whe reas  t he  CVL  con ta i ns
the  no rad rene rg i c  ce11  g roup  A1 .  The  RVL  p ro j ec t s
predominant ly to the IML whereas the CVL maintalns
descend ing  p ro j ec t i ons  t o  t he  ven t ra l  ho rn  o f  t he
t h i r d  a n d  f o u r l h  s e g m e n t s  o f  t h e  c e r v í c a l  s p i n a l
c o r d .
T h e  o r g a n i z a t i o n  o f  i n t r a h y p o L h a l a m i c  c o n n e c -
t i v i t y  i s  h i gh l y  comp lex .  f t  vas  conc luded  t ha t
t he  ma in  s t r eam o f  t he  e f f e ren t  p ro j ec t i ons  f r om
the LHA, VMH and DMH is d i rected towards the
pa raven t r i cu l a r  nuc leus .  The  PVN thus  se rves  as
the  ma jo r  ou tpu t  cen te r  o f  t he  hypo tha la rnus .  I t
was argued that  the DMH contro ls the output  of  the
PVN i n  o rde r  t o  assu re  a  ba lance  i n  t he  pe r i phe ra l
autonomic nervous system and in the autonornic and
neuroendocr ine responses for  the maintenance of
t he  me tabo l i c  homeos tas i s .  The  i n f o rma t i on  f r o rn
the LHA and VMH that  ls  re layed to the
pa raven t r i cu l a r  nuc leus  i s  be l i eved  t o  gene ra te
gene ra l  au tonom ic  r eac t i ons .  A  f l ne  t un ing  o f  such
reac t i ons ,  on  t he  o the r  hand ,  may  be  ob ta i - ned
through informat ion f rom the LHA and WíH which 1s
re l ayed  t o  t he  au tonom ic  cen te r s  v i a  t he  i nd l r ec t
descend ing  pa thways  o f  t hese  hypo tha lam ic  nuc le i .
F i na11y ,  t he  hypo tha la rnus  appea rs  t o  con t ro l
t he  ho rmone  re l ease  f r om the  panc reas  no t  on l y  by
a  d i r ec t  au tonom ic  modu la t i on  o f  t he  ho rmone
p roduc lng  i s l e t  ce l l s  bu t  a l so  by  way  o f  an
au tonomíc  regu la t i on  o f  t he  b l ood -s t r eam i n  t he
panc reas .
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